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;i fuller discussion of the comparative rates of these 
^ystclns ami the synthesis of the other acids will be 
discussed in a later paper). ]^>ecaiise eicosanoic acid 
was undetected, it is probably present in exceedingly 
-■.nail amounts and has a very high fractional turn- 
uvor rate. It is also possible that the saturate pool of 
iicosanoic acid remains attached to the enzvme svs- 
:rm. and would, therefore, be undetectable using our 
!oclini(iues. The nionounsaturated fatty acids were 
not syntiiesized by elongation of the shorter chain 
nidHDunsaturates because these syntheses would re- 
Milt in All isomers, and oxidative cleavage would 
have yielded undecanedioic acid as the dicarboxylic 
.a-id product. Tile identification of nionounsaturated 
.a-ids as .i9 isomers is consistent with previous work 
'Iriiionstrating that insects synthesize monounsaturates 
hy direct desaturation of the corresponding saturates 
I Bade 1964, Sridhara and Bliat 1965), and that 
ilirect or "aerobic" desaturation results in A9 isomers 
I Sclieuerbrandt and Bloch 1962). 
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The Chromosomes of Nine Ant Species (Hymenoptera: Formicidae) 
from Taiwan, Republic of China^ 



A. CHANG-FU HUNG," HIROTAMI T. IMAI,'' and MASAO KUBOT.A* 

ABSTRACT 



ihromosomes of the following 9 species of ants from 

:.i!\yan are reported: Acnictus sp., near caoi/'oif Wheeler 

Chaiiman. n = 15; Tctraponcra aUahorans Walker, 

= 16; Aplwi-nogastcr tipuna Forel, 2n = 34; Oligo- 

■\riiic.r siiutcri Forel, n = 18; Xiphomxrmcx sp.. 



2n = 20; Paratrcchina longicornis (Latreille), 2n = 16; 
FsfKdoldsiiis sp., near cmcryi Forel, n = 14 ; Camponotus 
sp. (raricgatns complex), 2n = 20; Polxrhachis dhrs 
F. Smith, n = 21 (karyotype formula n = IM + 8SM 
+ 1ST -H 3A + 8T). 



he .study of ant chromosomes was formerly a have proven to be more suitable for cvtological studies 

■i'her d.thcult task. However, with the improved than most other groups of Hvmenoptera During 

.cimques of Iniai (1966) and Crozier (1968), ants summer of 1969 we studied the' chromosomes of 20 

-."k^ , species of ants in Taiwan. However, because of the 

- Keceived for publicalion Feb. 4, 1972 l _(. ., j j i • , 

= Dfpartnient of Biology, University of North Dakota, Grand ' si,ininier weather and delays in photographing the 

' .National Institute of Genetics, Misima, Japan. 
* 13 Xakasone, Odawara, Kanagawa Pref., Japan. 



squash preparations, preparations of 11 species were 
lost and some of the photographs were not clear 
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enough for karyotype analysis. The 9 species dis- 
cussed hereinafter represent the 1st records of 
chromosomes for each species. In addition, 2 of the 
species represent 1st records for their subfamilies. 

MATERIALS .'VND METHODS 

Field-collected ants and their brood were held in 
the Entomology Laboratory of Chung Hsing Uni- 
versity, Taiclning, T;ii\van, until tlie brood reached 
suitable stages. The org.aiis used as sources of cyto- 
logical material included the testes of male pupae at 
the "slight rouge" eye stage, the ovaries of female 
pupae at the "scarlet" eye stage, and the brains 
(cerebral ganglia) of all castes at the "transp.arent" 
pre|)upal stage. The organs were dissected out in 
Iiypotonic solution with colchicine (0.45% sodium 
citrate 10 ml:0.17o colchicine 1 ml). After tracheae 
and fat bodies were removed, the organs were trans- 
ferred to the same hy])otonic solution for 10-15 min 
at room temperature. Fi.xing and staining were made 
in aceto-orcein ( 1% orcein in 50% glacial acetic 
acid) for 30 min. After this treatment, the organs 
were transferred to preckaned slides with a small 
amount of aceto-orcein. Coverslips were placed over 
the organs, e.xcess aceto-orcein was removed, and 
the material was s(|uashed witli the thumb between 
a jiiece of highly absorbent ]);iper and a thick glass 
plate. Finally, the S(|uash preparations were sealed 
witli nail polish. \'()ucher speci.n.iens bearing Collec- 
tion numbers are deposited in fh'e collections of Hung 
and Kubota. ' ■> 

RESULTS AND DISCUSSION 

DoRvi.i.vAE. — Acnictus sp.. near camposi Wheeler 
& Cha])nian. — n = 15. 2 cells from testes of male 
pupae; 2n = 30, 4 cells from brain of worker pre- 
pupae. One colony (no. 11) taken at Fenchihu (1800 
m alt). Identified by W. L. Brown, Jr. This record 
is the first of chromosome number in this subfamily. 

PsEri)()MYi(.Mi.\AE. — Tctraponcra allaborans Wal- 
ker, — n = 16. 7 cells from testes of male pupae. One 
colony (no. 2) taken at Wufeng, T.aichung, Identi- 
fication confirmed by Dr. Brown. This record is also 
the first for the Pseudomyrminae. 

MvRMici.NAi-;. — Apliacnoyastcr tipniia F'orel.— 2n 
= 34. 14 cells from brain of worker prepupae. One 
colony (no, 8) taken .at Wushe (1500 m alt) and 
another (no. 14) at -l'"enchilui. Identified by Dr. 
Brown. Hauschteck (1962) reported 2n = 22 for 
A. subtcrranca (Latreille) from Switzerland. The 
san)e number was found in A. smylliicsi Forel from 
Japan ( hnai 1971). Im;ii also reported haploid num- 
bers of 16 and 17 for the other 2 Japanese species 
{A. osinicnsis Teranishi and jamcUca (V. Smith)) 
and suggested tb.at the karyotyjie of jamcUca (n = 
17) could be derived from that of osiiiiciisis (n = 16) 
by centric dissociation of the largest submetacentric 
chromosome. A karyotype variation of 16-18 was 
found in a North American species, A. niiiis 
(luuery), suggesting rapid karyotype change rela- 
tive to i)henotype change ( Crozier 1970). 

Oligomyrmcx sautcri Forel. — n = 18, 11 cells from 



testes of male pupae. One colony (no. 12) taken at 
Fenchihu. The cytology of Oligomyrmcx has not 
previously been studied. The other species in the 
subfamily Myrmicinae so far known to have n =:= 18 
are J'ollcuhoi'ia cuicryi Wheeler (Imai 1966) and A. 
riidis Emery (n — 16-18). The latter is in the tribe 
Pheidolini and according to Etter.shank (1966) I'cl- 
Icnhovia is not a member of the I'hcidologcton genu- 
group to which Oligomyrmcx belongs. 

Xiphomyrmcx sp. — 2n = 20, 11 cells from brain of 
worker prepupae. One colony (no. 19) taken :<:, 
Fenchihu. Identified by Dr. Brown. The only otlier 
species of the tribe Tetramoriini known cytologicaih 
are Strongylognathus hubcri alpina Wheeler (Hauscii- 
teck 1962) and Tctramorium cacspilum (L.) (Hausc!:- 
teck 1961, Imai 1966). PZach of the latter has n = 14, 

F'oRMiciNAE. — Paratrccliina loiigicornis (Latreilk' . 
— 2n = 16. 7 cells from ovaries of female pupae. Que 
colony (no. 3) taken at Taichung. This well known 
tropicopolitan species has been placed in the genii- 
Prciiolcpis by some authors. Because Prowlcpis im- 
parls Say is the only otiier species in the Lasiini ;..> 
far known to have 2n = 16 (Hauschteck 1962), ?. 
close relationship of loiigicornis to Prcnolcpis is 
evident. The other groups in this tribe the cytolojjv 
of which has been examined are the genus Lasiiis 
with n = 14 or 15 (Crozier 1970. Hauschteck 1962, 
Hung 1969. Imai 1966) and Pscudolasiiis (see here- 
inafter). 

Psciiiiolasliis sp.. near cmcryi F^orel. — n := 14, from 
testes of 20 5 pupae. One colony (no. 10) taken at 
Lusan (1420 m alt) near Wushe. This species has 
the same chromosome number as some species in 
Lasius. Although we lack data for the Nortli Ameri- 
can honey ant genus Myrmccocystiis and the mono- 
typic genus Amiragnathus from Java, it now seen;> 



Table 1. — Frequency of haploid and diploid cells nii 
served in the testes, and of polyploid cells in male 
cerebral ganglia, of Pseudolasius. 
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• Exceptional males having diploid number which are conveni- 
ently named as diploid males. 

'' Diploid cells predominate over haploid cells, suggesting a 
diploid male occurred secondarily by polyploidization. 



Soptouiher 1972] 



HuNc; ET Ai.. : Chromosomks of Ants kkom Taiwan 



1025 



i-vident that the trihe Lasiini is composed of 2 dis- 
tinct groups as far as chroniosonie numbers are con- 
cerned ; one with n = 8 and the other n = 14-15. 
I'olxploid cells have been observed in the larval 
-iiniatic cells in ants (Smith and Peacock 1957, 
ilauschteck 1965). Imai and Yosida (1965) also 
f.iiind diploid and tetraploid cells in the testes and 
trtraploids in tlie oogonial cells of A. osimcnsis. In 

'ur study we have found 7 diploid and 20 haploid 
;;i:dfs in this species with many diploid cells, espe- 

ially in the testes (Table 1). However, no gross 
::>rphological differences were found between these 
' :i]ilui(l and diploid males. I'"urther studies are needed 
•..1 determine whether the diploid males produce func- 
linn.il sperm or not. This information may be a key 
:-mit in knowing wliether polyploidization has played 
:.n important role in tlie karyotype evolution in ants 
■•- suggested by Imai (1966. l'969. 1971). 



tainf^oiwtiis sp.. {varicgatns complex). 



20, 



from brains of worker prepupae. One colony 

!i". 21 ) taken at Renting IJotanical Garden. Iden- 

:;:!cd Iiy Dr. Brown. C. comprcssus (F.) from India 

- the only other Camponotus known to have the same 

-ironiosome number ( Kumbkarni 1965). 

I'olyrhachis dives F. Smith. — n = 21 (Fig. 1), 

In cells from testes of male pupae. One colony (no. 

i I taken on the campus of Chung Hsing University. 

ihis large Old World genus with ca. 500 nominal 

: 'inis is poorly known cytologically. Besides P. 

:.::\\\-. only 4 other species have been studied: Iiippo- 

■".aih's F. Smith with n = 20 .and laiiiclliilciis I". Smith 

'.itli 2ii = 42 (Imai 1969). siiiiphw Mayr with 2n = 

'J. n = 21 (Imai, unpublished) and rust cl hit a ( La- 

■rcillo) with n = 21 (Crozier 1970). Morphplogi- 

■■.lly. ili-'cs, liippoiiiaiics. and simplex are in the same. 

••.I)<;enus. Mynuhopla. while rastcllata belongs to the' 

-;!!i,i,'(.'niis Cyrtomyrma and lamdlidciis is in the sub- 

.vHus Polyrhachis. Furthermore. Myrniliopla is more 

' i.-ely related to Cyrtoiiiynna th;in to I'olyrhachis 

-. str.) (Hung 1967). .\s shown in I"ig. 1, dives 

.> a karyotype formula of n = m -f- 8SM -I- 1ST 

^ 1\ -|- 8T = 21. A k.aryotype formula of n = 

:;.-^M + 1ST -f 8T = 20 was reported for hippo- 

Jiics (Imai 1969) and according to Crozier (1970), 

•.:;/.-.'/(i/u has 4 metacentrics and 17 subacrocentrics 

= .snbtelocentric) to acrocentric (= telocentric -f- 

roceiitric) chromosomes. We do not know the 

;;lromere positions of chromosomes in the other 2 

-cios. However, it is interesting to note that within 

'• -ubgenus Mynuhopla there are at least 2 differ- 

t chromosome numbers with significantly different 

ryotype formulas. 
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